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LISTING OF THE CIAIMS __ 

1. (currently amended) An apparatus for processing 

image ciata to produce an image for covering an image area of a 
single c^splay, comprising : 

a plurality of graphics processors, each graphics 
processor aeing operable to render the image data into frame 
image data atfid to store the frame image data in a respective 
local frame buffer; 

a control\ processor operable to provide instructions to 
the plurality ofVraphics processors; and 

one or more ifierge units operable to synchronously receive 
the frame image dalrfe from the respective local frame buffers 
and to synchronously Vproduce combined frame image data based 
thereon. \ 

2. (original) 'The apparatus of claim 1, wherein at 
least one of the one c^r more merge units is operable to 
produce a merge synchronisation signal used by the graphics 
processors to release the frame image data from the respective 
local frame buffers to the onA or more merge units. 

3. (original) The apparatus of claim 2, further 
comprising: \ 

at least one synchronization Vnit operable to receive the 
merge synchronization signal from trae at least one merge unit; 
and \ 

respective local synchronization\ units coupled to the 
graphics processors and operable to\ receive the merge 
synchronization signal and to cause the Irelease of the frame 
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imWge signal from the local frame buffer to the at least one 
merge unit. 

4v. (original) The apparatus of claim 2, wherein the 
merge synchronization signal is synchronized in accordance 
with a display protocol defining how respective frames of the 
combined frame image data are to be displayed. 

5. (orVginal) The apparatus of claim 4, wherein the 
display protocoJ. defines at least one of a frame rate at which 
successive framVs of the combined frame image data are 
displayed, and a\ blanking period that dictates when the 
combined frame imaged data is to be refreshed. 

6. (original) \The apparatus of claim 5, wherein the 
merge synchronization \ignal includes transitions that are 
proximate to ends of the. blanking periods such that the at 
least one merge unit initiates producing the combined frame 
image data for display at Vhe end of at least one of the 
blanking periods . \ 

7. (original) The apparatus of claim 6, wherein the 
transitions of the merge Synchronization signal are 
substantially coincident with trie ends of the blanking 
periods. \ 

8. (original) The apparatus of claim 6, wherein the 
merge synchronization signal includes ^transitions that lead 
the ends of the blanking periods. \ 

9. (original) The apparatus of claim 2, wherein: 

the plurality of graphics processors\ are grouped into 
respective sets of graphics processors; \ 
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tpe one or more merge units include a respective local 
merge mnit coupled to each set of graphics processors, and a 
core menge unit coupled to each local merge unit; 

the\ respective local merge units are operable to 
synchronously receive the frame image data from the respective 
local franA buffers and to synchronously produce local 
combined frame image data based thereon; and 

the core merge unit is operable to synchronously receive 
the local combined frame image data from the respective local 
merge units and u^p synchronously produce the combined frame 
image data based thereon. 

10. (original) \ The apparatus of claim 9, further 
comprising: \ 

a respective localVsynchronization unit coupled to each 
set of graphics processors\ and to each local merge unit; and 

a core synchronization unit coupled each local 
synchronization unit and to t\ae core merge unit, 

wherein the core merge unit is operable to produce the 
merge synchronization signal us\d by the core synchronization 
unit and at least some of the local synchronization units to 
permit the respective sets ok graphics processors to 
synchronously release the frame imaae data from the respective 
local frame buffers to the respective local merge units, and 
to permit the respective local mergA units to synchronously 
release the local combined frame image \data to the core merge 
unit . \ 



4 





Application No.: 09/815,781 Docket No.: SCEI 3.0-041 

.1. (original) The apparatus of claim 9, wherein the 
control processor is operable to instruct the graphics 
processors and the one or more merge units to operate in one 
or more\ modes that affect at least one of (i) timing 
relationships between when image data are rendered, when frame 
image data kre released from respective local frame buffers, 
and when frames image data are merged; and (ii) how the frame 
image data are\ merged to synchronously produce the combined 
frame image data A 

J-3rtD . (currently amended) A method for processing image 
data to produce aA image for covering an image area of a 
single display, comprising : 

rendering the imaVe data into frame image data using a 
plurality of graphics pr\cessors; 

\ storing the frame im^ge data in respective local frame 
buffers; and 

synchronously merging ^he frame image data from the 
respective local frame buffers to synchronously produce 
combined frame image data based \thereon , 

111. (original) The metflpd of claim 110, further 
comprising producing a merge synchronization signal used by at 
least some of the plurality of\ graphics processors to 
synchronously release the frame imag^data from the respective 
local frame buffers for merging. 

112. (original) The method of c\aim 111, wherein the 
merge synchronization signal is synchronized in accordance 
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with a ^display protocol defining how respective frames of the 
combined frame image data are to be displayed. 

113 A (original ) The method of claim 112, wherein the 
display protocol defines at least one of a frame rate at which 
successive \ frames of the combined frame image data are 
displayed, and a blanking period that dictates when the 
combined frame image data is to be refreshed. 

114. (oricra_nal) The method of claim 113, wherein the 
merge synchronisation signal includes transitions that are 
proximate to en&s of the blanking periods such that the 
combined frame ima§re data are available for display at the end 
of at least one of tthe blanking periods. 

115. (original) \ The method of claim 114, wherein the 
transitions of the \ merge synchronization signal are 
substantially coinciderr^ with the ends of the blanking 
periods , 

116. (original) The Y ethod of claim 114, wherein the 
merge synchronization signaA includes transitions that lead 
the ends of the blanking period 

117. (original) The method of claim 111, wherein the 
image data are rendered into \he respective frame buffers 
asynchronously with respect to \ the merge synchronization 
signal . 

118. (original) The method o\ claim 110, wherein the 
graphics processors can operate in \one or more modes that 
affect at least one of (i) timing re J^ationships between when 
image data are rendered, when frame image data are released 
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frotn respective local frame buffers, and when frame image data 
are Vnerged; and (ii) how the frame image data are merged to 
synchVonously produce the combined frame image data. 

1jl9. (original) The method of claim 118, further 

comprising instructing the graphics processors to operate in 
the one o\ more modes on a frame-by-frame basis. 

120. (Original) The method of claim 118, wherein at 
least one ofVthe modes provides that: 

one or Vnore of the graphics processors completes 
rendering the arnage data into the respective frame buffers 
prior to the end Vf each blanking period; 

one or more\ of the graphics processors completes 
rendering the image\ data into the respective frame buffers 
prior to the end of am integral number of blanking periods; 
and \ 

one or more of tKe graphics processors includes an 
integral number of local Vrame buffers and that the one or 
more graphics processors completes rendering the image data 
into the respective integral laumber of frame buffers prior to 
the ends of a corresponding\ integral number of blanking 
periods. \ 

121. (original) The method \of claim 118, wherein the 
modes include at least one of area Viivision, averaging, layer 
blending, Z-sorting and layer blendin\r, and flip animation. 

122. (original) The method of \claim 118, wherein at 
least one of the modes is an area division mode providing that 
at least two of the local frame buffers\are partitioned into 
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respective rendering areas that correspond with respective 
portion^ of the image area and non-rendering areas, and an 
aggregate^ of the rendering areas results in a total rendering 
area that Corresponds with all portions of the image area. 

123. (original) The method of claim 122, wherein the 
area division, mode further provides that the at least two 
graphics processors complete rendering the image data into the 
respective rendering areas of the frame buffers prior to the 
end of each blankj^ig period. 

124. (original\ The method of claim 122, further 
comprising synchronously aggregating the frame image data from 
the respective rendeAng areas of the at least two graphics 
processors based on aYpha blending values to produce the 
combined frame image dat\, and the combined frame image data 
are capable of covering th^ image area. 

125. (original) The method of claim 118, wherein at 
least one of the modes is an averaging mode providing that the 
local frame buffers of at leastytwo of the graphics processors 
include rendering areas that eacn correspond with all portions 
of the image area and that the ^respective frame image data 
from the at least two local framee buffers are averaged to 
produce the combined frame image datcL 

126. (original) The method of \claim 125, wherein the 
averaging mode further provides that tnte at least two graphics 
processors complete rendering the iViage data into the 
respective rendering areas of the frame Wffers prior to the 
end of each blanking period. \ 
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127?\ (original) The method of claim 125, further 

comprising^ synchronously averaging the frame image data from 
the respective rendering areas of the at least two graphics 
processors based on alpha blending values to produce the 
combined frame image data, and the combined frame image data 
are capable of\ covering the image area. 

128. (original) The method of claim 118, wherein at 
least one of tAe modes is a layer blending mode providing 
that: (i) at least some of the image data are rendered into 
the local frame ^buffers of at least two of the graphics 
processors such tViat each of these local frame buffers 
includes frame imaVe data representing a portion of the 
combined frame image\data; (ii) each of the portions of the 
combined frame image\ data are prioritized; and (iii) the 
method further comprises synchronously producing the combined 
frame image data by layering each of the frame image data in 
an order according to the\priority thereof. 

129. (original) ThA method of claim 128, further 
comprising synchronously layering the frame image data such 
that one of the layers of Vrame image data may overwrite 
another of the layers of frai^ image data depending on the 
priority of the layers. \ 

130. (original) The method of claim 128, wherein the 
layer blending mode further prowdes that the at least two 
graphics processors complete rendering the image data into the 
respective frame buffers prior to\the end of each blanking 
period. \ 
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131. (original) The method of claim 118, wherein at 
least one or the modes is a Z-sorting and layer blending mode 
providing tftat : (i) at least some of the image data are 
rendered inta the local frame buffers of at least two of the 
graphics processors such that each of the at least two local 
frame buffers Aicludes frame image data representing a portion 
of the combinedX frame image data; (ii) the frame image data 
include Z-values\ representing image depth; and (iii) the 
method further comprises synchronously producing the combined 
frame image data kV Z-sorting and layering each of the frame 
image data in accordance with the image depth. 

132. (original) \ The method of claim 131, further 
comprising synchronously layering the frame image data such 
that at least a porlkon of one of frame image data may 
overwrite another portioV of frame image data depending on the 
Z-values thereof. \ 

133. (original) The method of claim 131, wherein the Z- 
sorting and layer blending Viode further provides that the at 
least two graphics processors complete rendering the image 
data into the respective frame buffers prior to the end of 
each blanking period. \ 

134. (original) The methqd of claim 118, wherein at 
least one of the modes is a fAip animation mode providing 
that: (i) the local frame bufferte of at least two graphics 
processors include frame image fflata that are capable of 
covering the image area; and (ii) the method further comprises 
producing the combined frame image data by sequentially 
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releasing the respective frame image data from the at least 
two\crcaphics processors . 

1315. (original) The method of claim 134, wherein the 
flip animation mode further provides that the at least two 
graphics Processors complete rendering the image data into the 
respective \ frame buffers prior to the ends of an integral 
number of blanking periods. 

136. (original) The method of claim 135, wherein the 
integral numbei of blanking periods corresponds to the number 
of graphics processors participating in the flip animation 
mode . \ 

137. (original) The method of claim 135, wherein the 
integral number of V>lanking periods corresponds to the number 
of local frame buffers participating in the flip animation 
mode . \ 

138. (original) Vche method of claim 110, further 
comprising: \ 

receiving at least once of a frame of the combined frame 
image data and at least one externally provided frame of frame 
image data; \ 

transmitting the at least V>ne of a frame of the combined 
frame image data and the at JNeast one externally provided 
frame of frame image data to at Aeast one of the plurality of 
graphics processors such that \i) at least one of the 
successive frames of frame image data from one or more of the 
graphics processors may include at Ueast one of the at least 
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one externally provided frame of frame image data and the 
frame of the combined frame image data; and 

producing a successive frame of the combined frame image 
data basedXon the at least one of the at least one externally 
provided frame of frame image data and the frame of the 
combined frame^ image data. 

139. (original) The method of claim 110, further 
comprising : 

receiving an& storing common image data in a memory; 
transmitting \t least some of the common image data to at 
least some of the plurality of graphics processors such that 
* (i) at least one of \he successive frames of frame image data 
from one or more of \the graphics processors may include at 
least some of the commoVi image data; and 

producing a successive frame of "the combined frame image 
data based on the common Vmage data. 

140. (original) The\ method of claim 139, wherein the 
common image data include texture data. 
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